Patient non-compliance with therapeutic regimens in ambulatory care settings is prevalent. This study was conducted to clarify the effects of patient health beliefs and satisfaction on compliance behavior. The results of multiple logistic regression analysis for the data of 650 outpatients in 7 general hospitals indicated that self-efficacy regarding compliance behavior, perceived threat to health, patient satisfaction with care, severity of illness scored by the physician, sex and age had significant effects on medication compliance. It is suggested that patient compliance is influenced not only by rationalistic decision making in relevance to health and behavior but also by patient satisfaction with health care, particularly with communication with providers.
Introduction
Patient compliance with prescribed medication regimens is one of the key issues in patient management1) as ultimate outcomes of efficacious treatments usually depend upon patient actions in following the prescribed regimens.
Surveys in Japan have revealed rates of medication compliance to be grossly around 50%, with are as low as those observed in English-speaking countries7, 8) . The epidemic of non-compliance is a serious problem in resource utilization as the total cost of the drugs prescribed in ambulatory care is estimated at approximately 1% of the Gross Domestic Product in 1987 in Japan9). Supposing that one third of total medication was discarded by non-compliant patients, approximately 100 billion yen (at 1987 prices) per year would be wasted in the national health care system. It is of social and clinical importance to understand the mechanisms of compliance behavior of patients and to develop strategies to enhance it.
Various approaches have been proposed to explain compliance behavior10,11)• The mainstream models used for this purpose are based on cognitive determinants, and the representative model was originally developed to deal with preventive health behavior12, 15) , and has also been applied to sick-role behavior such as patient compliance to prescribed regimens13). The major components studied by this model in predicting the likelihood of taking health-related action are:
(1) perceived threat to health, i. e. perceived susceptibility to illness and perceived seriousness of that illness; (2) belief in the value of a proposed action, i. e. perceived benefits of behavior; and Reprint requests to: Prof. Shunichi Araki, Department of Public Health, Faculty of Medicine, University of Tokyo, 7-3-1 Hongo, Bunkyo-ku, Tokyo 113, Japan (3) perceived costs or barriers involved in the proposed action, i. e. perceived barriers to behavior. On the other hand, in Bandura's social cognitive theory16), the key cognitive factors to perform actions are: (1) expectations about the outcomes that will result from one's engaging in a behavior (outcome expectations); and (2) expectations about one's ability to execute that behavior (selfefficacy).
These two models have been extensively used in health-related behavior research. Both are built upon value-expectancy models, which were derived and developed particularly from the seminal work of Kurt Lewin17). These approaches describe the behavior of rationalistic decision making under uncertainty and predict it from the values of an outcome and the expectancies that a given action will produce that outcome. Considerable overlaps are expected in the two models, and integration has been attempted by the devel- to be consistently associated with compliance with therapeutic regimens, the mechanisms of satisfaction influencing compliance behavior remain theoretically unclear24,25). It could be argued that the association of patient satisfaction with compliance behavior might be spurious and just confounded by patient beliefs about health and behavior, such as perceived health needs, perceived values of therapies and so on. The second purpose of this study is to clarify the effect of patient satisfaction on the probability of high compliance when controlled for valueexpectancy-type beliefs about health and behavior.
Subjects and Methods

Subjects
The subjects of this study were 650 (318 males and 332 females) of 899 outpatients in 7 general hospitals who responded to the quesionnaires described below. The other 249 were not used in the analysis, because they did not have medication prescribed by doctors. The ages of the subjects for the analysis ranged from 0 to 93 years, and their distribution was as follows: 0-19 years of age, 11.2%; 20-39, 11.5%; 40-59, 28.9%; 60-79, 43.2%; and 80 and over, 5.1%. Of these subjects, 42.0% were from internal medicine, 11.7% from surgery, and the rest from the other departments. The 7 hospitals were secondary to tertiary teaching general hospitals with 300 to 800 beds which played the core role in their serving area and had multi-disciplinary ambulatory care departments. They were among the members of the Model Project for Promotion of Networking in Community Health Services ("Chiiki Iryou Renkei Suishin Moderu Jigyou") and their locations were spread over Japan (Prefectures of Iwate, Tokyo, Shizuoka, Aichi, Kyoto, Hyougo and Kumamoto). This model project was sponsored jointly by the cities and the prefectures where the hospitals were located and by the Ministry of Health and Welfare, and assisted by the Japan Medical Association. This study used part of a larger dataset of another study26) conducted to survey patient behavior and networking of hospitals and clinics. Questionnaire Study A self-administered questionnaire was handed to patients in the ambulatory care departments of the participant hospitals just after the encounter with the physician. The patients were selected at random by the systematic sampling method utilizing the patient chart ID number, with a 10% sampling rate in 2 days of one week of the survey period around March 1991. This questionnaire dealt with their beliefs about their health condition and medication regimens. The responses to these questions were collected by survey assistants inside the hospital building before they left the hospitals on that day. In addition, just after the encounter, the physician rated the severity of illness of the patient. One month later, another self-administered questionnaire, on patient satisfaction with the health care at the institution and on the degree of compliance with the prescribed medication regimen, was mailed out to the patients from each hospital. The questionnaires did not have patient names, but had the survey ID number at the top of the first page of each questionnaire to match the questionnaires delivered at different times. Their responses were to be submitted by mail to the National Institute of Health Services Management, not back to the hospitals, to assure the respondents that the hospital staff in charge of direct care of the patients were structurally prevented from looking into the inividual patient's responses. Use of a proxy (for example, a patient's caregiver) was allowed in responding to the questionnaire when the subject could not fill it out, particularly in the cases of pediatric and of some disabled patients. The effective response rate was 60.9% of the total sample. Between the respondent and the nonrespondent groups, there was no significant difference in the mean age or in the mean of the severity of illness score (described below) or in the clinical department distribution, though there was significant difference in the hospital distribution (chi-square=32.1, df=6, p<0.01).
Variables examined
The following variables were examined in this study: Compliance with Medication Regimen: As shown in Appendix A, three questions were asked about the degree of medication compliance. After the third item was recoded inversely, each item was linearly transformed into a score ranging from 0 to 5; among which the three correlation coefficients were between 0.53 and 0.62 (n=650, p<0.001).
In order to improve reliability using a larger number of items regarded as conceptually equivalent, the three items were summed up with equal weights. Cronbach's alpha of this new score was 0.79, indicating admissible reliability. The distribution of this score was skewed to higher values with about 40% of the total subjects concentrated at the highest point (Fig. 1) . The exscore unsuitable as a dependent variable in linear regression analysis. Since this score could not be transformed to approximate normal distribution, it was recoded into a dichotomy of high (=1) and low (=0) compliance groups with a cutpoint level of 80% compliance. The cutpoint value of threshold to achieve therapeutic goals. This dichotomy indicates the rate of high compliance to be used as a dependent variable in multiple logistic regression analysis. Patient Health Beliefs: Patient beliefs with regard to health and medication-taking behavior were introduced (Appendix B) through comparison of the health belief model and the social cog- Fig. 1 Medication compliance scores in 650 outpatients in 7 general hospitals 19, 20) . Each variable was asked in a 4-point Likert-type scale. Perceived benefits and barriers to complying with medication regimens were asked about according to the health belief model. The first item denoted the concept of outcome expectation and the second implied the concept of self-efficacy in the social cognitive theory. Perception of one's own capability of maintaining compliance behavior was also asked, which was regarded as self-efficacy in the social cognitive theory. Perceived prognosis of the disease in the case of receiving no therapies was considered as a perceived threat factor in the health belief model, which was comprised of the expected severity of the future condition and the expected likelihood of being in that condition.
Patient Satisfaction:
The questionnaire developed by Hall et al.30 ) was adopted, since the 12 balanced questions focused on patient-provider interaction issues and were applicable to any kind of patient of any age. This covered overall satisfaction, amount of contact with providers, communication behaviors of providers, humaneness of providers, perceived technical competence of providers, and relief of worry (Appendix C). A five-point Likert-type format was used and the items were summed up after converting those with inverse polarity. The internal consistency reliability was 0.87.
Severity of Illness:
Characteristics of diseases could influence compliance behavior. Just after the patient-physician encounter, the physician scored, using a 4-point scale format, the severity of the illness in terms of the degree of needed continuity and intensity of medical management thereafter. The severity categories were: 1=temporary and curable without any organ damage left by simple or no intervention, 2= curable without any organ damage only after some continuous intervention, 3=with irreversible organ damage in the early stage of the disease progress and controllable under easier clinical management and 4=irreversible organ damage in the advanced stage of the disease and/or possibly fatal without intensive management.
Demographic Variables: Sex and age could reflect cultural differences in health-related beliefs and behaviors as well as differences in disease characteristics. As for age, older people were considered to have chronic diseases in need of continuous compliance with medical therapies more frequently than the younger.
Clinical Department:
Clinical department in the ambulatory care service could reflect the type of therapy, which was expected to affect compliance behavior. A dichotomy was introduced, depending upon whether a patient was from the department of internal medicine or not.
Hospitals: The subjects of this study were comprised of the samples from 7 general hospitals. Some were located in rural, some in suburban and the others in urban areas. Hospital difference could reflect differences in cultural and clinical characteristics of patients, communities and healthcare service systems. 
Statistical analysis
Differences in the rates of high compliance among the strata of each variable were examined by the chi-square test. Since the rates of high compliance were unable to be calculated in non-existing strata of continuous variables, the differences in the means of the satisfaction score and of age were tested by Student's t-test between high and low compliance groups. Multiple logistic regression analysis was conducted to examine the effects of the ten explanatory variables (perceived benefits, barriers and self-efficacy regarding compliance behavior, perceived threat to health, patient satisfaction, severity of illness, sex, age, clinical department and hospitals) on the rate of high compliance. To confirm the consistency of the results when cutpoints for high and low compliance groups were changed, logistic regression analysis was conducted again at the compliance levels of 70% and 75% for the cutpoint.
Results
The rate of high compliance significantly differed among the strata of self-efficacy expectation, perceived threat, severity of illness scored by physician, sex and clinical department; on the other hand, the rate did not significantly differ among those of perceived benefits, perceived barriers and hospitals (Table 2 ). The satisfaction (p<0.001).
The results of multiple logistic regression analysis indicated that self-efficacy expectation, perceived threat, patient satisfaction, severity of illness scored by physician, sex and age were significantly related to the rate of high compliance behavior (Table 3) . When the compliance cutpoint was moved to 75% and 70% of the full score, multiple logistic regression showed the same results in terms of the significance of the explanatory variables, except for age and severity of illness (p>0.05) in the case of the cutpoint of 70% of the full score.
Discussion
The results of this study indicated that selfefficacy in prescribed behavior, perceived threat to health and patient satisfaction have effects on medication compliance of outpatients in some Japanese settings.
The concept of self-efficacy is defined as the perception of one's own competence in achieving a specific behavior, and the introduction of this concept as distinct from outcome expectation has been regarded as the major contribution of the social cognitive theory in explanations of behavior modification and maintenance18,31). Bandura16) argues that self-efficacy influences all aspects of behavior, including acquisition and maintenance of behavior through effects on the amount of effort in the face of obstacles, emotional distress reactions, thought patterns and so on. The present results can suggest, for practical settings, that to ask patients of their selfefficacy in following prescribed behavior would be helpful in predicting their compliance and that the self-efficacy would be a possible effective target for intervention to enhance compliance.
The validation of such suggestions will require further empirical evidence.
The perceived threat (i. e., expected prognosis of disease in case of receiving no therapies) also had a high coefficient among the belief variables studied. Rosenstock12) refers to the threat concept, noting that "the combined level of susceptibility and severity provided the energy or force to act." Based upon Bandura's social cognitive theory, this threat concept can be regarded as cognitively based "incentive motivators," that is, another key concept in addition to self-efficacy and outcome expectations in that theory. Through symbolic representation of foreseeable consequences, future outcomes can be converted into motivators of behavior16). Patient satisfaction had a significant effect 23) . However, its mechanism has not been theoretically elaborated24,25). There is one argument proposed by Janis32) that "referent power" will work effectively in helping patient compliance behavior. Referent power is designated as a major determinant of social influence33), i. e., It is noteworthy that patient satisfaction was significantly correlated (Kendall's rank correlation coefficient) with patient beliefs of benefits (0.133, p<0.0001), barriers (0.137, p<0.0001) and self-efficacy (0.112, p<0.0001) regarding compliance behavior. The existence of direct interaction between satisfaction and cognitive perceptions is suspected, and Ley34) suggests that patient satisfaction is directly affected by cognitive understanding. However, these results can be a reflection of an indirect relation between satisfaction and behavior. That is, successful patient-provider communication will improve patient satisfaction on the one hand, leading patients to believe in the efficacious regimens, and cause high self-efficacy resulting in high compliance on the other hand. In such a case, the crude association between satisfaction and compliance is considered to be superimposed by indirect association due to the correlation of satisfaction with the compliance-related health beliefs. Therefore, direct effects of satisfaction influencing compliance should be clarified by controlling the compliance-related health beliefs in multivariable statistical analysis, as was done in this study.
The severity of illness scored by physicians was significantly related to compliance behavior in the predicted direction. This variable was considered to reflect the degree of medical necessity of compliance behavior.
Sex and age were significantly related to compliance even when the other variables were statistically controlled, while their effects on compliance were not consistent in past studies8). The age variable was considered to still reflect disease characteristics not expressed in the severity of illness index used in this study. Further research findings should be accumulated to determine the effects of sex and age on compliance behavior in Japanese settings.
In this study, two explanations for the validity of the compliance cutpoint value are possible: (1) Previous studies such as those of Sacket et al.27), Haynes28) and Gilbert et al. 29 ) regarded 80% as the lower threshold for medication therapies to be clinically effective, with some empirical evidence, and adopted it as the cutpoint to distinguish compliance and non-compliance.
(2) The results were consistent regarding the effects of the patient satisfaction and health beliefs on compliance when the compliance cutpoint was moved in the range between 70 and 80%.
One limitation of this study was that medication compliance was reported only by respondents themselves, without direct observation of behavior or objective measures such as pill-count and biochemical monitoring. Nevertheless, findings were accumulated that compliance measured by self-report was highly correlated with other types of measures21, 35, 36) , This study had several strengths in its measurment design. The questionnaires were to be returned to an independent research institution (not to the provider organizations as is usual with Japanese compliance studies), which prevented biased responses caused by patient anxiety about the healthcare providers scrutinizing the individual questions. Moreover, compliance behavior was asked about in a nonjudgmental fashion using an anonymous format. The high internal consistency of the compliance scale is another strength of the reliability of measurement. Further prospective studies with pretest measures are needed to confirm the theoretical causal mechanisms of patient compliance behavior.
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